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Abstract 



PROBLEM TO BE SOLVED: To provide a semiconductor light-emitting element which is composed of a 
near-ultraviolet LED and a fluorescent material layer and emits white light with high beam and to provide a 
light emitting device. SOLUTION: A semiconductor light-emitting element which emits white light with high 
beam can be obtained by combining a near-ultraviolet LED and a fluorescent material layer including a blue 
fluorescent material which absorbs the near-ultraviolet light near 350-410 nm emitted by the near-ultraviolet 
LED and has its light-emitting peak in the wavelength region of over 400 nm and under 500 nm and a yellow 
fluorescent material which has its light-emitting peak in the wavelength region over 550 nm and under 600 
nm. 
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0<x<l. OSyKO. 0 5£>!£-f&RllT' 

[ mm 5 ] mi&s&HtitM *- h*». sHt/r 'j 
*- vx'h z>mm i ~4 wv^n*>tiei8^ 



[000 1] 

— h (km*, iS^i-LEDfcv^o) tmmmfct* 

[0002] 

IflaWJfilB] 3 50nm£i@*.4 1 Onm 

e d ( mumm l e d ^ >y r ) t , c co^h l 

EDjWftojMU1**««UT, 38 0nmja±7 80 
»o*9ia3l£** *tr«3K*JBi: £«*£*rtrc$r* , 

[ 0 0 0 3 ] frfc. #03ffl»Ttt, C I EfeK0C*JJt 
hm&g.& (x, y)tf. 0. 21^xS0. 48, 
0. 19<yg0. 4 5^iSBrt(C&l>ft£:&fe£fti: 

[0004] £<o J: 5 fc UTtt, 

tif. ftBPP 1 1-24685 7^18. #$§2 0 0 0- 
18 34 0 8^18, H#H2 00 0-5099 1 2^& 
#112 0 0 1-1 4 3 8 6 9-^^=5: t* fcgfK^ft 

[0005] «WF 1 1-24685 7 - 
jR^i (Lai.,.,Eu,Siii,) 2 0 2 S (fcfc'U 0. 0 
Ux^O. 1 5, 0. 000 1^y<0. 0 3 ) T'fl 

^^m.^mmwx-m^.uzmM^L, m^s 

7 0 n mm&CDftZmi&mhL E Dt&fi.&bitX% 

h^mmm^mm^tix^. ttz. nmw-i 1 

- 2 4 6 8 5 7^f8ttt, Wte#fe«3t*i: . AU^W 

[0006] ^2 000-18340 8#&$8fctt. 

3 7 0 n mftifitlBt t-^ jUJWt&ft^r 
LEDf.y7t. 1WESI»3t*i»iRLT»fMK«:«3W 

« LT«ttf53K* ISJtr * JWafe«*»«:*tr» 2 ^ 

zzx-^&mmt L-ctt, Tteco < 1 ) - ( 3 ) &e> 



1(3) 003-1 10 1 50 (P2 00 3-ch-"5 0 



(1) HR*(M1. Eu) 10 (PO«) 6 C 1 2 
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g x ^ 0 . 0 5 0)«HrtTti, 82fftS r , S i O, : E 
u 2 * (a' -Sr 2 Si 0 4 : Eu 2+ ) te. ifcft5 6 0~ 
5 7 5 nmft5fit«3te-^ *W^6Ktfe3K*JRo«fe 
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n m J3Lh 5 0 0 n m^lcOfcft^isSKfBfch-:? i^t 

[00 2 3] ZZX\ Htjfei5^LEDI±. f?HED 
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a* UK 
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T\ ¥*ft?B£f!W. 4 0 0 n mfcLL 5 0 0 n m*ffi 
<0» fe^fBfc t . 5 5 0 n mfelt 6 0 0 n m*I«M 
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sidled i srSjhLfcflut^apftfme^^jSL. 

^•yT7tjg^LEDl^ffliftttS fcfcifc, * 

•y r 7 w twfejRabttwa^ 3 t jaws****?* 

U H3t, m*9rtti6^^LEDl^ES^I»i:fc 

a? Sr-^tfSS t&ffltmx* *■ rtfctsniBST^js l 
^h^lt^s. 

[0 04 4] 01~03fct>VvC % jS^t-LEDia. 
35 0nm£j@*.4 1 OnmOT, ff* L<Ji3 50n 
m£|3;t.4 0 0 n m*»<0»5*«fc:»3et-? fcfl-T 

Jft*^ (^*>»9>S. LED, *»Xl/?hO/l--$*«y-fe 

(EL) #$ELSR^) T*4. 
[0045] **5rffiJ|>h3taj^&jW«ra?cS 
LT»4fctf>fcli. jfi&WLED Utmmit&foX'ffifit 
Lfci«LED*tJff*L<. gfctf'J^A 

[0046] i^ftl 214. iSfiJhLE D 1 jWftOjfijl 

^*^©1RLT. C I EfeBEEItisftifBtfeaSi 
(x, y)*>'. 0. 21^x^0. 48. 0. 19Sy 
g0. 4 5^efflfc&4Sfe^K£tfrf*fc*>0)t>0> 
T* 0 . ifi^ L E D 1 tfttoifiSU'ltffcftlK LT 4 0 
0 n mJiLh 5 0 0 n mjft«<0iftft<WSK»3tt-^ Sr* 

L E D 1 4«ttOj!Bi^3e. i: 0 blipiM 3 8 0 n mftjfi 
OiKUWt*«yRLT 5 5 0 n mKLt.6 0 0 n m*}l^ 

[0047] Kw&^wmte^zh o-c(i. 
*tfSbe***w+fc»its-ii-r»*f*. «wtL-c 

mMt. 1 O^mJOJilmmOT. »^L<{il0 0/i 
mtLh 7 0 0 ^ mtlTT'3) S . 
[00481 SftftJI 2 3 (i . ifi 

SU1-L E D 1 *^jff^7t^®IR LT. 4 0 0 n mfcl 
± 5 0 0 n mmcO&&mtiUZ%ftV-7 SrW-TSWfe 
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a^L<«i. Tie^ (i) ttiit (2) *>w? 

(Ml,.,Eu,) (P0 4 ) 6 C 1 2 
fcfc'U Mlii. Ba, Sr. Ca, M g#>£>S(£il& 
^<tt-0£7)T;^ , J±^Ji7C«, x(i, 0<x 

(M2,.,Eu,) (M3|.»|Mn„ ) A 1 10 O 17 
fcfc'U M2(i. Ba. Sr. C afre>Miitl&'J?%< 

th-mrntiijzm&mTm. M3U, Mg. zn 

*. 0<x<l. OSyKO. 0 5*i»J£-f4R«"C 

[ 0 0 4 9 3 fcfc . ±ES^ U*1HyR3btfl«*>ft*W 
blTte. BaMgA l 10 O 17 : Eu* + . (Ba, S 
r ) (Mg, Mn ) A 1 10 O 17 : Eu**. (Sr.C 
a, Ba, Mg) ,0 (P0 4 ) 6 C 1 2 : Eu*\ Sr 
5 (P0 4 ) 3 C 1 : Eu", (Sr, Ca, Ba) 6 (P 
0,) 3 C1 : Eu 2 '. BaMg 2 A 1 , 6 0 27 : Eu 2 *. 

(Ba, Ca) 5 (P0 4 ) 3 C 1 : Eu^fcfc'fcW* 

zttfx-zi. 

[0050] S&ftM 24^iffe£3bfcMH 1 4 t IX 
[00 5 1 3 

(Sr 1 .„. l ,. I Ba ll Ca b ,Eu I ) 2 SiO ) 
fc£U al, b 1. x{±. Ogal^O. 3. 

0£b 1^0. 8. 0<x<l£»£-t4»fc, »SL 
<(i. 0<algO. 2. OSbl^O. 7. 0. 00 
5SxgO. 1, S&C#*L<tt. 0<al<0. 1 
5. O^bl^O. 6, 0. OUx^O. 05T'* 
h. 

[0052] Z#)i. o WM&fmtfcb LTIi, TIEO 
( 1 ) ifctt ( 2 ) (cie^V^A>coSB^m3tfr* { 
. 

■mm 

( S r !-ai- b 2-i B a al C a b2 E u, ) 2 S i 0 4 
tztzl. al. b2. x(i. OSalsJO. 3. 

0sSb2=S0. 6. 0<x<l. $F£L<<i. 0 
<al^0. 2. 0^b2S0. 4. 0. 005^xg 
0. 1. L< 12. 0<al^0. 1 

5. 0Sb2=£0. 3. 0. OlsSx^O. 05£}gJ£ 

( 2 ) TKWfflJKtfHiKffl 

mm 



(Sr 1 . a2 . bl . I Ba a2 Cai ) iEu,) 2 S i 0 4 
frt'U a2. bl. xli 0^a2^0. 2. 
OsSblSO. 8. 0<x<l. »*U<tt, 0 
ga2g0. 15. 0<blgO. 7. 0. 005Sx 
gO. 1. S&fcJJi t<«4. 0ga2^0. 

1. 0<bl£0. 6. 0. 01^x^0. 05£}lJi. 

[0053] al. a2, bl, b 2 <0Sctt*«±f E«H 
3Efli-$-*|3Kia«fct£. ±iBRHl*JJ:9t>:fc&v> 

x*<±ifiKHi*ict vi>>bis^maiMTtems5im 

[0054] *S^#s»flc«3t*Ffc*JV^TfflV^» 

NKMttiftaA-c, ±ieiw B B B ^ H B H ffl^^wi-i>e 

Sr. Ba. Ca<7)-&£Mg J $>ZnX'W.£®i&Zk 

[ o o 5 5 ] s £>t. mmimwmst^mmh 

SWT'. S i<0-HSSGe-C!t#8ii4Ci: tTS*. 

iturmzmz ixzzwmmmzm^iz twx- 

[0056] (Sr,. t i. k i.,Ba,iCa kl Eu I ) 
! (Si 1 . z Ge z ) 0 4 

fcfc'U a 1 . b 1 . x. zfct OSaUO. 
3. O^blSO. 8. 0<x<l. 0£z<l£»J£ 

t&fmx-hh. 

[0057] ±xsm&mtmt. u— r-nwr • fta 
smK^augs (MiiaMs -30: »**a-b-f 

^ikSiS!) fciSS«4MBfr«T, 4"l>fi®#0. 1 
xx mELt 1 0 0 u maT<?){><?)X'f)tUm 0 3St 

S$*ifoa*-C. «*"C*g*«l AtmW±2 0//mOT 
*«»4 L < . 2 /x mlil± 1 0 u mWT* { $ <?> 4 L 
lr». «ME**(COV>T(4. 0. 0 lum*mti£Vl 0 
0 0xzm^^i.|>S^$r^4Wtl«J:V^. 
fcl^ta*X'. l/imUU:5 0^mmT<0KHrtT-iEM 

[0058] ±E«iK*abef«i. 0H^<f. n 

IfiXiR (J. Electrochemical So 
c. Vol. 115. No. 11 ( 1 968) pp. 1 
18 1-1184) iziiMoy&f&nmizJ: ->xwm&h 
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i o o 5 9 3 iaT. mmkmm&w&z s icji 

[ 0 0 6 0 3 04 ti. ±I^K«»3Kflc<0BiiB^^^ h 

[ 0 0 6 1 3 04 frbbfri mz. Y A G&gfttttf 
1 0 0nm~3 0 0nmttj£, 300nm— 36 0nm 
«HL 400nm-550n mftifi<0Z* jSrtiaeS* 

5 0 - 5 8 0 n m<0f»iK»(^)«JHW*t:»3fctr- ? Sr 

JWBfcisv^r«IB , t4^Wl«3fi*tt, 2 5 0-300 
nmftjfitCijef-^SrWL. 1 0 0-5 0 0 nmcOJS 
l>«*«Bft^>*tWRLT. 5 5 0~6 0 0nm£7)H 

4 0 0 nm*)10jfi^h^HSTt1i. YAGM* 
Wc, lfcJIMW3 7 0-3 9 0 nmOifiSI^OijS 

[00623 Lfc^-j-r . ±fea»e»3t**iife*s 

*flc«ff 4 1 LTSftWl 2 fc*tf>4 £ fc tc J: . 8 
[00 633 UBLfca 1 . a2> bl, b 2 . 

[00643 **:. ±iecO#fe^«3t*?4^3 fc Jtfe* 

[00 653 (Ln^Eu,) 0 2 S 
fcfc'U Lnli. Sc. Y. La. Gd frhWtiXh'M 

®mx'h&. 

[00663 (%Wm%2 ) «T. *»W) i NI*fft 

7 {i*&BJ3{cffi£ £• jpta-r* * . 

[00673 H5tt*»W5*W*«*3B^*fflV^fc^ 
;yb' L. 06 UttjM&a^ttfBK 

[00 683 05&oL07KfcVvc. 



[00693 05tcfcV>T. llliflTOflO 

N-ri, t s **fw&*#p i o # am Lx%K*m^± 
[ o o 7 o 3 0 50msmxn#± i^-mt i 
w&mzmg. zti&i> <r>x-m < . ^wn^^mwm. 

SFf-l OamHzmW. #. 8. IS. #&fc'C)3K£Sc 

mt%mzm%ztiz wx-it*^. 

[00713 ttz. zomog&Jimmz&^x . l 

V*fe««ii 2 0 0 0 KJJLh 1 2 0 0 0 KJTF. L< 
(i3000KJiltl 0 OOOKJTF. L<ti 
3 5 0 0 KULL8 0 0 0 KaTX'fohtf. #*UifcffiS 

[0072J 06 k07£li. *»Wfc«$^*l63fc 

gat ixomtmwicDmt ixwm&mmb*&& 
*s§6B**u:#, *&wizm&¥mfcmgim.izzti 

[00733 *mw : & : mm.e)~Mk ixwwmw 

Ltetmtomm? 1 0 Srffl^TflUSLTtJfLtf J: < . 

***«3t«^ 1 0J^O¥»Kffcfc*?, W* 
if. *. 8. ». if<we£»-3LEDfc 

SS. ft. IB^^^K^^^^^^iSaott 

[0074 3 H®*^Sai: LTW*ffiJi« 1 c mJjUi 
lOmOT. KSlcmfeLhl OmOT, «RI5mm 

[00753 06^-rft^^^atCfc^T. 1 OA* 

%wmm. i tiftBH l rttfqwwBiasTr* & . c <oa 
^WfBtS^l 0<n>m&. ft. B»<7)^« 

lzm&Ztihi><r)X'l,iti:< . g|^. Tyl<-7r 
[00763 =5:fc. H5~H7fcipLfcJ:3fr i N**» 
«ftfflc^@(*^tS^ 1 0^ffl^T«fi£L?t%7tSa 

t-rst. ^<Ht«iWE^aA«a[T«)4mi** 
m&iz± hj&m?<?m&mi>ii\m-izx'Z&x 
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»«»fi»aEft*tii^r<T**fckfcic. mm. 

[ 0 0 7 7 ] H^Wfi*^****? Srffl 

[0078] *»HKffiS¥»ttf&3!l3iaKi. UlSS^B 

JK*>?S#JSgk$:l>. 
[0079] 

ISSJ6W] (ISliW 1 ) «fe^i»Sr { M 2, E 



u„) (M3i-,|Mn„) Al 10 O 17 ( tztz L „ M2 
J4. Ba, Sr, Ca*>^StffLS^<kt,-OWT 
/l^'JztaAJBE*. M3l£. Mg. Zn*»6»{fllS 
5«Sr<kt— 305E». yUi. 0<x< 
1. OSyKO. 0 5Sr»fif&»ffl"C*6. ) <0<t 
Z&K&ZtLl. (Ba, S r) MgA l, 0 O n : Eu 
Mn2*T/U5y^Wfe®7t#: (M2 = 0. 9Ba 
+ 0. ISr, x = 0. 1. y = 0. 0 1 5 ) k U St 

(Sr,.,i. bl .,Ba„Ca k ,Eu,) 2 S 
i0 4 (fcfc'U al, b 1. xJi. OgalS 
0. 3. O^bUO. 8. 0<x< 1 

(Sr, Ba) 2 SiO t : Eu*«aK«Jtfe»36* 
(a 1=0. 1. b 1 =0. x = 0. 0 2) kU CIO 
#^j^k«feSbtfr*>iI-&Mate*3 5 : 1 5. 



x##HMIfik8£9bfcttk<0M*l££ 12 0:5 

[0080] ¥*K»3K*?*>«litti . 0 2 1« L fc J: 
3*. U-HfclW«:*'yrtaaijtLED 



■rix^df s^mimBjft LfcfltJWMi twtfc«w>* 

* AiMfc£ 1Wmi«rCfl»J« Uc?63fcl£* L , ttft 3 8 
OnnUC&ftt-^Sr^tS, I nGaNaWSSWL 

[0081 ] ;^^LEDA'f>(7)tS380nm(?) 

I8»(a) 1tfeaftfl«9f&3fcx^7 WWfc|3|0<o 
(b) fcjjsL*:. 

[0082] JtlS50fc«){C, fug ( B a, S r ) MgA 
l„0, 7 :Eu**. Mn^Trt'SVKSfcfeS**** 
feSSMS*. BaMgA l 10 O 17 : Eu'\ Mn^' (B 
a 0 . 9EuoaMgo.7Mno.3A 1 i 0 O 17 ) 7>lz.VW& 
«M&at3t**»fe*«3t*. La0 2 S : Eu'* (La 

0 . 9 e u 0. , o 2 s ) mfcmm&mzftm&m; 

kU St*K«+fc*fe5R98Ktt«:**$rV\ JJEfcH 
(JtHKMl ) HWLfc. JtRMl 

tt7 : 1 3 : 4 or* 9. x^HMtkfi^flastkk 

^sftfj^ k -gftmomnm *\&am 1 

[0083] JJB^flcJBiOTa&lgftL E D fc 1 0 

*T*»$>coafe3&#<oc 1 Efeaattsft* (x. y) 
flu #3w>«*te£. (mcp 

D-70 0 0 :^«^tt^aS) £fflwcffHIL 
fc. lfcStt. Hi J: 3 (5 

HrHtfiflEweftJMCofck-rtt. *)wcw»6« 

tt) *qt6*ifc. 

[0084 ] 

[*1 ] 





X 


y 






0. 3 0 0 


0.298 


64 13 




0 . 3 13 


0.300 


17 44 



[0085] 

Dk. C:^jg^l-LED*<aco3 5 0~4 10nm#j£ 
<0iSSIi1-3l£S:i(RlR LT 4 0 0 n mlilt 5 0 0 n m*SI<0 

SH>Ht*«JRLT 5 5 0 nmja±6 0 0 nm*jS?)jfcg 
kL-CfflKH«***JB^*£kfcJ:'K YAG»«* 



[0 086 3 ifc. *fMH«o«3iasaii. ififtftXBiB 
Wtt3^?£Jflvvt*a^£m**£kfc:J:D* 

B^^sfMyesrftojfcBaai k -r s z t m-z h . 

[01 ] *»W0lli(i»«T , *&W*lfc3e«^IBBr 

[023 *mi<rmmmx'bh^wmm=(-<nmi 



[03 3 **#Ol6il^»T&6^*l63t3RT<0«B»r 
3B0 



[14 1 wmntmtYAGmtmff)m:i5Xi/m 

[06 ] *m<?>mmmx'b&?£m&0)®®m 
[07] ^wmmmmmx'bt^mmmmm 

[08 ] ( a ) li, ff&m%.ftcrM%x^-? hfrZifk 
1 jfi^hLED 

[0i] 



5,4 2 




(tXO) )03-l 10150 (P2003-50 



2 %yt&m 

3 Wfe^ftMl? 

5 -tT'-^yhSH^ 

6 !J-K7U— A 

7 ij-vT 

8 Hih^flg 

9 gffc 

10 *mmm? 

1 1 X4 



[02] 




im6] 



(4 1)103-1 1 0 1 50 (P200 3-chKJ50 

[07] 





[08] 




it) 




(51)lnt.C1.7 

C0 9K 11/59 
11/64 
11/73 



CPX 



F I 
C09K 



11/59 
11/64 
11/73 



CPX 



(a 2))03-110150 (P2003 -chL 5 0 



(72) mm %m 

F?-A(##) 4H001 CA02 CA04 CA05 XA08 XA12 
XA14 XA15 XA17 XA20 XA30 
XA38 XA56 YA25 YA63 
5F041 AA11 CA34 CA40 DA18 DA19 
DA44 DA46 EE25 



